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(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance the water 
quality improving efficiency of a biological fitter bed. 

SOLUTION: A container 2 having a living waste water 
finflow port 4 and an outflow port 2 is opened 
upwardly and the width 9 of the container 2 is 
formed so as to become small from the upper part 
thereof to the lower part thereof and a plurality of 
cylindrical biological filter beds 17 formed from a 
fibrous material are arranged in the container 2 in 
a tiered state and the arranging density of these 
biological filter beds 7 is made gradually small 
from an upper tier to a lower tier and the bottom 11 
of the container 2 is inclined low from one end 
thereof to the other end thereof and a discharge 
pipe 21 discharging a deposit and a drain valve 22 
are provided to the bottom 1 on the other end side. 
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IX. mt-yxmmr^^fzmmizm^miizSMco 
um&xmmmmi-h c: t izx o*^?8<op h t mt 

I. ^ i: J: 0 . mmimmmmttt ztim 

[if^ja4i m£^m-!^i: ix. mzzm^trnt i 

imms] ^mi^. mmti^. mmi^ttzim 

cDmmcop H b mmjiMQ.i:m-thzb mmb 

inme] ^mf^. jg^aai*, utta^ii/^jie 

ix^^ymm^m^^t b ^ izmse^m^b ix- 

mm<^p H b mi\^t^w.mmi z t ir^mst-r 

[a*«7] m^m5tzmL<mm.i:mt. imm 

ismm^ithzb mwib-r?>mmmx/^<r> 
mt. 

COOOl] 

im7tm&.mmmm^cr^mmho. mz^ 

xizmfi i -/ hmncom»7ii<Dp h b R^t^Tcmfi 
{ORP)<mm(n>ijmm^<^miizmth. x*}m 
mizit^x ••/ hm»(omr^7iib ixm^m^mniZiiL 

(ORP) i^tlAfmi. #t*^n*&fflv%l.fc 

LT«»r^iS^b3i7cmfi[ (ORP) ^^tf 
jj-^/ySSSn*$:fflv^l. t ^ izzmitmimwLp H t 

i!^tji7E«ffi (ORP) mmthTmmco pubmit 
mmiiLnmmmmf-^<D^mi.zmti . 

[0002] 



cOUdfiSrliljgttl&ilS-C'ftl&tS ^ t J: -7 X'nhtiX 

\^hifi. mmm:miizx^7i<.mmeopiiii-'^xii 

ffitzMzmffairmmtzmmn^^ym^K. ^ 

m.cnmm.m^x>m-fhmifh->tz. iMUzm 
m<r)pmm<n>m.\i^wm¥. m^^. w&m^ 
x\in&mmmm.ru^xi,zi6\ii,^x'v vm<r>^ 

[0003] mwm±m^^fx.h^m=i-\i-f 

-jT^t-^^^tiy mUSO. 2 5//mJJlT) 
Mz-^^WKMmVLLX\>^h. ^-f^it-^^^uy 
U^V(r)LS\<ry^^mct:'&^thtzib\<z\,i. 

m.(mm\imm'^m\mixrz-m\,zmzix^j: 

i)-->mim'F^-yx'¥m'^j:i'rtiii^j:{y^ 
v\ ^(7)fzib. ^wmmmm'^o'^mh. 
[0004] ziitx\ mi^mm^rm-thumb i 
x-mizRCAmbm£tii^»im¥m\>^^h.xt 
fz. zcomm-ii. ^mm. ^m. mn^F. mm (k 
m) izntxmMmo^^^i><r>. miamt, ry 

fzimm<m^t\xii'^. ztLt><r>immm^hh 
^^MsmSiX'mvxttz. 

[ 0 0 0 5 ] *7t. wm'm-)smQm$''f(.wmm 
'mi§A-mmhfz^^z\t'mi.wfWix^<. u*» 
t ^m>m^,Mm^-k'mb t h fz»y\.zn.mifii^ 

[ 0 0 0 6 1 3s?£, R c Am\zmh *)nm.{zim:^ 
x^WM Ltz:^mm:/\^'^m^izitvyiix ^mn L 
tzi[Yymm.iismi\^b Lxmmt^x vmhf 
^m^ti. mwmpnbmimim.^ (orp) m 
mhzbxi^<r>im-m^zi: hm-mmbtz 
b^£< xm.mmt b msm/m^mm.m'm: 

^^hZbiS^Xttz mm^l 1-576 36) . 
[0007] tfz. "^x -y VW»i,Zii\^X i. *)^\^W» 

mkmhtzii^\,zm^b LxmiLx\.^hA^m^ 
:iYywm.(^P\\\mm>mnimi-x\,^it, 
L*»t, mwLmm.(msi,(r>^Kiimzi. oaf^*io 

X'%-^j:1?->fi. tit. mthm&fr)Si^im\^tz»>\,z 

a. :m:^xb:^ry:^'x\m^ij'xm.<r)?>-xLm\ 

mLX\.^^j:\\ ^ZX\ a?t*<0pHtg!-fLji7cmffi 

(ORP) ix^fsmi}<mm^wmi'%himm<^P 
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[0008] 

im^tmLx p t-timmi mm^i. %immz 
j:opHfcijMiai7c«{a(oRP) ix*)mizmmT 

Oa^*Op H t i?-fbji7C«fi ( ORP ) 2: J: i^lSffi** 
[0009] 

®«rt S i: i 07iQg?6<7) p H t Kfli^Tcftfi ( o R 

p) mmthzt^:mLti-immff)pHbmim 

[0 0 10] %w^-i^ima-r^mmii. 

-ytimm^m-rt z b imbi-?> . miz^mwm 

izmi^ji -y hm(^m^b L-c^iKigaaiiTks-fflu 
hm^. mm^ii{!^^j:< bi>iooug/0'/h 
mTThizbmtLw ^(i>iz. 

mjixi^-tizbtrnt iw 

[0011] ¥^f4^. f&miti. 

vx:^mmmi:m^ii%^. mmbtxT>=f:- 
T^x^mmpHbwtmTtmiL (orp) srsnftir 

{±0. 5mg/>J /hMXhl . 6mg/l) y hM:lT 
•C&SClfc. pH«9~l 0T'4>SC:i:. K^t^mffi 
(ORP) tt-400mV (vs. NHE) VXTTtil 
IbmtLW 

(00121 mi"^. mitmtfdim 

e^ai#®jiro-fe;^tfctts'>x -y hm»<^mf¥7iib 

Bmi:mMiPiibmim7cm& (orp) ^^jai-ri, 

Ii2ms/V •yhfUm:X'hi>Zb. pH{i4~5Tj> 

mimjtmiiL (ORP) Jil SOOmV (v 
s. HHE) &±X3b?>Zbmtl^\ 

[0013] ¥^mm». mmfii. mm^ttz^i 

b IXAimmit^im^^h^'k. Ty^-7^X{z3i 0 

pnbmmM^ (ORP) 
wmmhzb^mib-th. 



[00 14] 

[5|Bji7)^ifeiO»ffi] ifWn<r>:mm(r>pHbWm 

7m.mmmimm^^<om.x-n^ bth ymw.m 
9.mim=k^tix\.^t\jmmmit3:<. mui^'^. 

mm^j:}iim\^x9mth:ib\<zi:'oxn 
hzbti^xth, lit. -^i^f+ca*, mmi^. mim 
wx\mB.wm^r^-^x\iziint^x. -y vm^) 

[0015] :mm.'m^^hw^<m^-nWi\.z\mt,z 
SriSMi, m^him. m^bmk. A^ywim 

}i^m\^X>m-fhZ.b\iZi:-yX^hZ.bifiX%h. 

[0016] ^it. ^%mxm\^^mm.t,i 2 s-aza 
omsxv -y h)mTX'h^zb. m 
ji'&rFxhtzb. 0. osMtnvxkimtkf-ifiiom 

/'J -y hlUWFX'hi>Zbmt 

[0017] :^^mnymm<Dp H bwtimTiMmm 
mijmx/^ff)^m.x'M^ b-rtmm^ mi^im 

Ucry^r-r^y^?.. zKfl:^iiiffiS@iat,L<(±iitt 

[ 0 0 1 8 ] 0 1 J±, *^aBcO*^?g(?)p H tK^CJlTC 
l>'^x-y ha??<7)a:^7|<c7)pHfcgjt;3i7cSfi (OR 

p ) ?:mmi-^xw^wBX'h^ . mmm^m. 1 -c 

ffill!l*m^.-Kyr4 tJ:020-50Tor r mS£7)S 

•?2 5'CiO:«cmTO4^®Tt:fcv>-C«. -enmi 6ni 
g/»J yf;k 9ing/i;-yh;l^g;KOiftg5:*LTV% 
Wki iMS/U -y h;l-JaT(=-ri. Wl 
m^iSttOR<^)^IBI<^l?H^«:*^m4« 5 tc J: 0 

xi>mh^j:^\ m,^tvf::mmnifnimm<r>m^ 

•tmrnmrnmeizm^tih. ex'^'xmm. 8*> 
hm^^titzTiim. ^vy. ry^-rax^ zwkR 
^ffim^ijxyiM/mbry^-T-Mx. ^Vybz. 
m\^^m:^wmm9 . 1 ot/NWi 1 , 

12. 13^giL-C^^t:]®att<0lSl4, 15^:frL 



!(4) 001 



-1 57879 (P200 l-§79 



14, i5\im^9i/zf5txm*mtxi>m 
[0019] 6izt5\.^xM-w/f:^x'm^7ic^m^^m 

izmizmmii^j:^^t/^. mufymmaykff) pHt mm 

7nS<a(0RP) t:mt?>^. l^^t^m^tifzAi 

mb8ti-t>m^tifz7y'^~T/fxii9, lo. i 
K 12. i3X'mm-i:iti,zx*)yiimii4i,z. T 

\i\s\.zi^t:,lxh:L}:.mtL\\ itz. jj-yyasjn* 
<r>pHm{mjtm&.(ORP) mmt^m^, it- 

(:,^^^iU-zZMm»tSi)^hm^^titz^-/y\± 1 
3^m\,Zl,^£ifih9 . \ 0. 11. l2X'^mth^b 
tJ:0ZlKIJSRttl4tC. ^^/y\i\ 5t,zm(>1XhZ. 

[0 0 2 0] eizuK'^xm^m^x-m^Aiim^^m 
1 nmtxm^'^ffiAim. ^ty^insfcpH. 
mrnym^ (ord i:m^(r>mizmmi>, mm 
*#^itd«op H t M^iai7c«fi[ ( o R p ) i:mm-t^ 

9. 10. 12. 1 3T$i|fflLT*3gi:TV*-r;>yx 

3t. Jl-V>«Ill*<OpHi:i?{bji7c«{4 (ORP) ^$0 
ffll-fS*^. 7. 8*»/c>«»&$tlfcZie^b^fc;j-ri' 
{i:9. 10. 12. 13X'VmLX::tYykZMitm 

§-frS;i:!{pJ:0#*LV\ ti::Z<OiSi-^. 11. 1 
[0021] 11. 1 2<ommii. a?!^*cOffi:^]tf- 1 

6. ^mi itify^m^Eijm s. 1 9ov^-fti*» 

t L < iil^t J: 0 mmxt . j^S^ftc^ft^ La 

^^'I'co**. jrvvmsi: P H. K'ftjiTc^^a ( or 
p ) im^(mizmtrh i t ii^x^ h . 

[00221 jS^aSft. atttSfls^/tti^I 

*i&B8fc:t}tts*^aE<^p Hmmff)ijmRi/-i:^mx 
pHtmrnm^. (orp) i^sjispLfc^ssara^t: 

Ji«#:*iHO««6^«?:#«L. 5 0 0kHztU:-C 

3 M H z K}±<7)mmmx'\m^m(^)msLij^^it-th tznb 
[00231 m2ii^m<^4(mLff)P h fcgfliSTcs 



atcj; ^mn&-»im^^tLrzmm<7)pH tmimji: 
m& (ORP) ^®j»-tsxs^iK0T'j>i.. mmmm 
S20izi *)mmmi^ixt:7i(mtim§^2 1 
m^txmm^m2 2izmi^tih. 221^^*^51 
itmi:it-txA(mitmt?>mmm^^yr2 3 

til . mmmmammizjib txmm^mi t 

%im&tmi^tmm^w.2 4izMt^tih. 2 

4X^^^ik^251}^t>m$ilt:7y=f:-7^X. - 

mitm^mmxif!m.n2 e fc^N';P7'2 7 

izm(>ti. pmmizti!m^j:^t*imi^^tii,, zz 

x\ ymmcopmmm^tii. 2 8ii^*7i<MtjEEt 
xmpmmL<iimuzmtxhmh^j:\<\ ^ 

i>. 22. 2 8«jSm:Ji-5:l^-rS^^i6tc^Wt;i£ 

(00241 2 7£7)|gmii, a^7f<^oE:>jfi-2 9 , 
Ih3 0 fc;*'xttl&E:>jit3 1 <7)v^-m*»t) L < i±mz 

^OffllcSJgp-t I. ^ b ifiX^ I . 

[00251 :^wn<^mw.(^P ntmimimmm 
miimsaf^cn^mzm\^h%wmm.<rimz'^\,zfm 

StpH. if^t^7e«i2(ORP) grm^OttCMPt 
Sii:*5if*LV\ 
[00261 

i^^j:\^Zb\imotX'i>^j:\i\ 
[00271 {mmi)mmS--l2€l- cm^^ 
fSS^y^nS (100) v-U3>'««$:9 7wt% 
SJKt3 0wt%jiS-fl:*^^«caifc4 : ItcS^Dt 

wmx'i 2 ox:. 1 o^MS!aH>s-ffv\ w^x'} yx 

Srff-p/ca. 0. 5wt%7>y'(b*^KT'l^SJ!iaL 
tz. ^<r)tk. li|ifi7KtcJ:l.y>XSrl O^Sffofc. $ 

7)\^^')r^=f%^mm.z'&m^z(r>-hmtt 
hzb\izi.^xw^^mmL^^^Lti. u-r-st 

x;i.x- • Tyo-jv^) x'm>mm<^Wk=i-nyk 

±%^mi-wmmmi4 2 1 omxh^tz. 

[ 0 0 2 8 1 E 1 O^a^fflV^T . 
mi 1 At g/'J -y h;WilT. ^^¥*Sg2geSr 1.5m 
g/'J yh;k Tyt^7XfX-CpH9. 5. KfldlTC 
(ORP) S:-4 0 0mV (vs. NHE) IJlTfc: 
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mmtfiyiimMyiimmi . 6mhz (m^sm 
3w/cm2 ) cr,m^mm9ii^j:f}^i^yx;um^'sm 
mMmmitm^i. um^mtmsa i o oom^/-i^ 

[0029] (itmi) itmtbxmiffmm.m 

9. 5i.zmmucm. mmLi. 6mhz (mi'ss.i 
3w/cin2 ) ff)m'mimt^j:i/tt>yx)ims=^fg[ 

mmmizmAit. m^'f^m^^i 1 0 0 oniis/^ 
izxm^$^^j:ti^(> 1 e^^comw^n^fz. mi'rx 1 
5 0 0 ^^-i^izxmm-t^m^'ff^K u-^-WLfL 



[0032] mimmm^i^. mmmLmm-t 
x7y=f:-7^:^imm^-tpH^9 . sizmmtrcTii 

H^9. 5izumLti^mmii:m\>'^tiimmnim 
^mm.m(^m.7mimmiizm'^j:\\ ztt 

X •? . 7>^-7:^'XX'P H ^ 9 . 5 tcfjffll L?t**^ 

m^^i. ym^ry^-'^M.ymmx'pH^g. 5i,zm 
'ftxhh. 

[00331 (^«felRI2)fit)t*8-~l • cmS-W 

i-|.8^y^nS (100) >'U3ya:KS-9 7wt% 
ig[i?t3 0wt%3ii?'fblc*$r{*«Jt4 : ItcS^Uc 

12 0-0. 1 o^am?f ie*fi*-c''j 

S-ffofcfii. 0. 5wt%7-y<fc*3gi8Tl4^SJMIL 

ft. ^m, m^izxtvyxiio-i^mn'yf.z. $ 

5x1 01 '»if^/cm2Ti>0. igi^igStiS. 5x 

101 2|g^/cm2ifeofe. 

[0034101 <^^i&fflV^Ti@«7k+<0|g^?;j-V'y 



[0030] (itm\2 ) mmt txm 1 (r>im^:m 
^mmimmi. 6mhz immmisyf/c 

m2 ) c7)SW^5:BgML^r3!p%yX;l-SS#j^BB*f^S 
mfii^f?^a«$: 1 0 0 OlEHK/^ti-CIalls 
$-fr^*i4> 1 6^>®c7)a?t5-ff-^Jt. ^ftT 1 5 0 00 

^-^izxm^-mmn^iK u-f-mummij 

iaUiHa^ai^t, iafet«iat^ik« 
{aj 1 ~ 2 coiga^m 1 ^fc^-r . 

[00311 



99.5 

9 8.7 
9 .4 . 0 



ieiS$:5mg/y>yh;K Zi!'fl:^lCj:0pH2r4. 
0. K'ftSSmffi (ORP) 2:1 300mV (vs. N 
HE) KLhfcSJffllL^tJr^^ymilDTKT-fflfSSSS^S- 1 0 
OOEm/-i^izxmi^-t^j:i}^h 1 6»Scoa?f 2:1f 

fz. mirt 1 5 0 o^^i^izxmm-tnm^mK 
[00 35] amms) immttxmicrimmim 

ISflJ8Rfc:J:0pH^5. 1 fc»J»Uc;rr>«SII*•C 
^?5S^^2• 10 0 0 lsIte/^{CTIlIK$-li-^*i/i> 1 6 
^Hoa^STfT-jfc. i^ftT 15 0 OHiK/^J-tcTlHlte 

m) x-mmmmmmmisffmmmmm 
[0036] (imm4) immbLxmiffmw.im 

ffliL^v:7j-Vy^ii*(cJSil*^?R$» L P H 4 . 0 

mmitzm-mmkmLi i o o omiK/^tTiute 

1 6»llloac#?:fifo:t. i^tfC 15 0 00 

fieymzxm^^mn\'\ ^mmtxmvm 
[00371 {mm5) immktxmi<r)mmim 



4 2 10 
TT" 
5~3~ 
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m if^^^ymayinzmmm^m u p h s: 5 : 1 
^■t^j:ifi(> 1 e^mmmn-yfi. max 1 5 0 oig 

[00 381 (itm^s) mmbLxm\ff:^m 
\^xmm.^<m-^:^yy^mi 5 m g/u -y hMzm 
m2m. 



TIB|te§-t'5r*«'i.2 0#S<7)a»5:fif-o/>:. mifX 1 5 
OOig?g/t«-fcTlEl«S-li:Saii&m\ ^RIt«3KXiK 

W 3 - 6 2 ^CS^-r . 

[00391 







(%) 




^? a: — A 


2 . 5 X 1 0 * * 




8 . 5 X 1 0 » » 




8 . 4 X 1 0 ' • 


9 9 . 6 




Jt« m 3 


1 . 5 X 1 0 * » 


9 9.4 






9 . 1 X 1 0 * * 


9 9.6 


4 . 6 X 1 0 » ■ 




1 . 5 X 1 0 » » 


9 9. 4 : 


3 . 2 X 1 0 » » 


lt«W 6 


1 . 8 X 1 0 » * 


9 2.4 


4 . 3X10'^ 



1 . 8X10 •iH'/e m' 



*tt[BTISe («) 
**ttiaT«tt (»3R) : 4 . 0 X 1 0 ' »S^^/c m* 

[00401^2 m<mmi- 4> , m*gj§ttioii^^ L 

^II*m^fc^«t0!l2fc«iK$'»LpH?-4. Ofc 

m\mm.tx'mi:^tix\^h. -yj. mm^^zmi 

i^mitim^m^^. utx. zmn^mx-pH^ 
4. oizmuz:i-Yym\im^mx'p}ii4. ot 

zbi/^hii^^. ztiizntxpHis. it»iffliL3j-y 

7C«fi (ORP) S:$«fflIL^V^jj-yy^Jii*Srfflv^feit 

mi6X'iimLm.m<ommim+^xhi>. 

[0 0411 (111^3) HlO^Mi&fflV^T;{rx«t*& 
S7i 085*2 5 s ccm(7)m:ffX^mi. HfX^ 

V •yV)u/-s^mmizmmm, z(m. ^xms. 

:»Jftl8. 19<7)^^-i^E{4«fc:0. Ikgf/cmS 

[00421 Tyt-7cO;jr;?.gEMtJittS p H«0^£ 
*at;^**lf- (:t-b'X7xT7;if7hU~X»l) 

fci mmif^m^yicmmmmsiz^^-t. 
[00431 (mmm4 ) m i co^ia^ffl^^T^-^^i^y i 

1 A/pyi 35-BSfcUT;{r;^fit|^7 J: 0Sat2 

5 s c c m£7)*^;yxt;e?'Xflt|§||S J: O^^^gt^fc 
Lt:7y'i:-T:ffXtcOiS.-^:ffX^^L, 7^2 I'C. 

mKm 1 9oy-i;B4 o . i k g f /c m2 -csi 



[00441 Ty^-r<7);^';^J£fi;tC^ttl. P H<7)^C 

4&i/?s#*^n- ( - fx 7 X r 7 tc? h y -XS ) 
izx mmLfzm»7iimwi^t:m4 iz^-t. 
[0 04 51 (mm5)mi<o^m\'^xi!fxm 

0Sfi2 5 s c cmcr)jJ-yy;iyx^ftJ&L. ;^'X 

-/hti^x-iiKTm&^izmnLt:. zm^ ^xm^B£)j 

tH8. 1 9i7)y-i;ff{4ftfc0. lkgf/cm2-C 
[00461 ZKfl:^<0;5rxsStlt*ft& P Hcm^t 

MM/m^Yyi]^ (TTUi^xm) izx*)smLt:m 
mYym&m5iz^-t. 
[00471 (mmm6)mi<Dmmm\>^x^<j\^yi 

urn. y<fUyi3imiiZLX:ffxm^7 X*)^2 
5 s c cm<r)^Yy7(fXt:^xmi^Si8X 'OWi^i^m 
tLtiZmit^t(Om^:ffXt:^U IX:. S[ 

ai y -y hfuz-^comt^izmmtfi, znm. ifxm 

1 9ff)'y-'JEiiO. 1 k g f /c m2 -Cfc-s 

it. 

[00481 ZKfL^«cO;yxS[«tjifr § p H<7^fl: 

Msx/m:*Yy^ (rry^xj?) tion^ujts 

[00491 

iwnmMki :^m<omm(^ p h fcKfl:ji7d5^<^ 

MttSmv-eogfifi P H t i?^b5i7ultt (ORP) 
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